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(57) ABSTRACT

A device, assembled to subject at least one egg that normally
has a longitudinal direction between a blunt end and a
pointed end to a processing 1n a predetermined orientation of
the longitudinal direction of the egg, such as injection or
vaccination, candling or vacuum or grabber based pick-up.
The device includes a processing station arranged to subject
the egg to the processing; a holder arranged to hold the egg
in said predetermined orientation for the processing station
to subject the egg to the processing. The holder includes a
support, arranged to engage one of said two ends of the egg;
and a cylindrical accommodation comprising at least two
arms extending from the support in use 1n the longitudinal
direction of the egg to engage the egg at a distance from the
support, wherein the arms are flexible and the cylindrical
accommodation 1s curved in correspondence with the cir-

cumierential shape of the egg. The arms are arranged to
yield and align the egg when the arms move over the egg.

14 Claims, S Drawing Sheets
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DEVICE AND SYSTEM FOR PROCESSING

OF EGGS, SUCH AS VACCINATION OR A

VACUUM SUCTION OR GRABBER BASED
PICK UP

The present application 1s a U.S. National Phase filing of

International Application No. PCT/EP2013/056914, filed on
Apr. 2, 2013, designating the United States of America and
claiming priority to EP Patent Application No. 12164167 .4,
filed Apr. 13, 2012. The present application claims priority
to and the benelfit of all the above-identified applications,
and all the above-identified applications are incorporated by
reference herein 1n their entireties.

The present invention relates to a device and a system for
processing ol eggs, such as vaccination or injection of the
cggs. Further the invention may be applicable for candling
or the like, and more 1n particular any application where a
predetermined orientation or alignment of eggs 1s needed or
necessary. In addition, alignment of eggs can also play an
important role for presenting eggs to be picked up using—
for example—suction cups or a grabber.

For instance, when vaccinating eggs, a needle 1s normally
injected through the egg shell. Eggs normally have a pointed
end and a blunt end. An air pocket 1s normally situated inside
the egg at one of these ends, normally the blunt end of the
cgg. When 1njecting or vaccinating eggs care should be
taken not to harm the embryo inside the egg. When the
needle 1s not 1mnserted at precisely an extreme end of the egg,
1.¢. one of the blunt or pointed end, a higher risk exists that
the shell may be cracked, than when the egg 1s injected at
precisely one of the blunt and pointed ends. When candling
an egg, the egg should preferably be oriented with a longi-
tudinal axis thereof (running between the blunt and pointed
ends) at an orientation that 1s perpendicular relative a line of
sight to review and candle the egg.

When picking up eggs using vacuum suction cups or a
grabber, cups or grabbers should normally be shaped and
dimensioned in relation to specific portion of the eggs to
allow the best result 1n terms of numbers of eggs actually
picked up using the suctions cups or grabbers. In order to
achieve a high success rate picking up the eggs, these should
be presented to the suction cups or grabbers in a predeter-
mined orientation as much as possible, to enable the suction
cups or grabbers to engage precisely onto the eggs at the
portion thereotf, 1n relation to which the suctions cups or
grabbers are shaped and formed.

To the best knowledge of the inventors of the present
invention, no device or system 1s 1n existence that would
allow automatic vaccination or injection or candling or
presenting for pick up of eggs (or any other purpose) with
precisely the right orientation or alignment of the eggs
relative to a line of sight (as in the case of candling) and/or
a direction of processing (as in the cases of for instance
injection and/or vaccination and/or vacuum or grabber based
pick-up). Especially in view of the above requirements
corresponding with different types of processing (vaccina-
tion/injection and candling and vacuum or grabber based
pick-up) and in relation with the required positioning or
orientation of eggs during such processing, the known prior
art only relates to manually executed aligning and process-
ing, where through human error and tedious and repetitive
actions damage to embryo’s or egg shells will mnevitably
continue to occur. Thus there i1s a desire for an automated
solution, where no such solution 1s known to the inventors.

The present invention 1s directed at alleviating if not
obviating the drawbacks of the prior art, for which a device
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and a system are provided in correspondence with the
appended mndependent device and system claims.

According to a first aspect of the invention, a device 1s
provided, assembled to subject at least one egg, said egg
normally having a longitudinal direction between a blunt
end and a pointed end, to a processing 1n a predetermined
orientation of the longitudinal direction of the egg, such as
injection or vaccination, candling or vacuum or grabber
based pick-up, wherein the device comprises: a processing
station arranged to subject the egg to the processing; a holder
arranged to hold the egg 1n said predetermined orientation
for the processing station to subject the egg to the process-
ing, wherein the holder comprises: a support, arranged to
engage one of said two ends of the egg; and a cylindrical
accommodation defined by least two arms, which are con-
nected to and extend from the support 1n use 1n the longi-
tudinal direction of the egg to engage the egg at a distance
from the support, wherein the arms are flexible and curved
in correspondence with the circumierential shape of the egg
and 1n use yield to align the egg when the arms move over
the egg to be engaged by the support.

Further according to a second aspect of the present
invention, a system 1s provided, comprising aforementioned
device and at least a supply for egg crates, each crate
comprising at least one row of compartments each for
accommodating one egg to be processed, wherein the device
comprises at least one pair of a holder and a processing
station arranged opposite one another relative to a through-
put direction defined by at least the supply.

With the device and system according to the present
invention, automated processing and aligning of the eggs
prior to the processing 1s made possible, since a positive
alignment or arranging eggs in the predetermined orientation
may be achieved prior to actual processing. The predeter-
mined alignment of the egg 1s preferably in the direction
between the blunt end and the pointed end of the egg, or the
longitudinal axis thereof, oriented very precisely in line with
the direction defined by the cylindrical accommodation.

It 1s noted that with an egg placed 1n the holder, a gentle
enclosing or resilient clamping force by the resilient arms 1n
or of the holder may suflice to align the egg, in particular
already when the arms move over the egg, 1.e. when the egg
1s moved 1nto the holder to be engaged by the support. Since
the arms are flexible and curved 1n correspondence with the
circumierential shape of the egg seen from the relevant one
of said two ends of the egg, the egg may be stably supported
and aligned 1n, by or at the holder.

The egg may be processed at one of the ends thereof or an
intermediate location, as long as the positioning of the
processing station relative to the egg 1s reliably predictable,
which 1s preferably but not exclusively at one of the egg’s
blunt or pointed ends. Processing of the egg there may
minimize the risk of fracture of the egg’s shell. To allow the
processing to take place, either of the holder and the
abutment may comprise a passage to enable insertion or
injection, for instance, of a needle, thus providing an access
to the blunt end or pointed end of the egg, which suflices to
provide an elegant and simple configuration. Thereby the
cgg at the location of processing may further also be
bolstered by the presence of the holder and/or the abutment.
Some vibrations may be used to align the egg in the holder
and against or in the abutment. The abutment may accom-
modate—in use—the blunt or the pointed end of the egg,
and the same 1s true for the holder.

The system enables separate or simultaneous processing,
of a plurality of eggs in a row or a plurality of rows. With
multiple pairs of holders and abutments the processing times
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may increase relative to processing of one egg at a time.
There 1s a balance between costs for providing large num-
bers of pairs of holders and abutments for the eggs and the
throughput efliciency afiorded thereby.

The present invention has many preferred embodiments,
for example those defined in the appended dependent
claims, to which the invention 1s, however, not limited.
Some of these embodiments are as set out in the dependent
claims, and other or additional embodiments may be indi-
cated i the below description of preferred embodiments
referring to the appended drawing, whilst the scope of
protection 1s exclusively defined in the appended indepen-
dent claims.

For instance 1n an embodiment the device 1s such that an
abutment 1s provided to align the egg against or there 1n,
which abutment 1s at least generally shaped in correspon-
dence with another of said two ends of the egg, against or
into which the egg abuts, aligned in the predetermined
orientation.

For mstance 1n an additional or alternative embodiment,
at least one of the holder and the abutment comprises a press
arranged to clamp the egg between the holder and the
abutment 1n the predetermined orientation of the egg. Forces
exerted by the press should preferably be restricted, to
prevent damage to the egg. The exerted force may include a
vibration to improve alignment of the egg when arranged
between the holder and against or 1n the abutment.

For mstance 1n an additional or alternative embodiment,
the device 1s such that at least one of the holder and the
abutment 1s resilient. This will contribute to and improve the
alignment of the egg in the predetermined orientation.

For instance 1n an additional or alternative embodiment
having a press and a resilient holder or abutment, the device
1s such that the press 1s resilient. This will contribute to and
improve the alignment of the egg in the predetermined
orientation.

For instance 1n an additional or alternative embodiment,
the device 1s such that the abutment comprises at least one
recess for accommodating the egg. This may cup the rel-
evant end of the egg, for instance to bolster the egg, but
moreover also to allow the egg to set 1n the recess 1n order
to achieve the desired predetermined orientation of the egg.
In such an embodiment a device according to the invention
may Iurther have the feature that the recess 1s concave.
Preferably the shape of the recess at least partially approxi-
mates the shape of the relevant end of the egg 1n the desired
predetermined position, so that an egg arranged 1n or against
the recess but in another than the desired predetermined
orientation will tend even more to align 1n the predetermined
orientation.

For instance 1n an additional or alternative embodiment,
the device 1s such that the abutment 1s smooth, such that a
shell of the egg can shift or slide there over to attain the
predetermined orientation of the egg. With or without a
clamping force and optionally vibrations therein, and/or a
cup shaped or concave recess, promoting the possibility of
shifting and/or sliding of the egg 1n or against the abutment
will improve the tendency of the egg to align 1n the desired
predetermined orientation.

For instance in an additional or alternative embodiment,
the device 1s such that the holder and the abutment cooperate
to align the egg in the predetermined orientation. The egg
will align better as a consequence of the cooperation.

For instance 1n an additional or alternative embodiment,
the device 1s such that the support defines a cup shape,
preferably concave, arranged to—in use—engage the rel-
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evant end of the egg. Thereby the egg may be stably
supported 1n, by or at the holder.

For instance 1n an additional or alternative embodiment,
the device 1s such the holder comprises at least three arms,
cach of which 1s connected to the support and having a free
end to—in use—engage the egg at a distance from the
support. Thereby the egg may be stably supported in, by or
at the holder. Also, 1n such an embodiment the device
according to the present mvention may comprise flexible
extensions at the free ends of the arms to—in use —yield to
engage the egg at a distance from the relevant end of the egg.
Thereby the egg may be stably supported 1n, by or at the
holder.

For instance 1n an additional or alternative embodiment,
the device 1s such that the processing station comprises at
least one of an 1njection device, a vaccination device, and a
vacuum or grabber based pick-up system. Especially 1n such
an embodiment, providing a passage through either one or
both of the holder and the abutment 1s of importance, to
allow a needle to reach and penetrate the egg shell at the
location of the holder and/or the abutment.

After the above general indication of features of the
present 1nvention, below a specific embodiment will be
described, referring to the appended drawing of a preferred
embodiment, to which the present invention 1s by no means
limited, since restriction of the scope of protection for the
present invention 1s only as defined 1n the appended claims,
in particular the independent claims relating to the device
and the system. Moreover, 1n different views of the drawing,
the same or similar aspects, features and components/ele-
ments may be designated using the same reference numbers.
In the drawing:

FIG. 1 shows a schematic perspective view of a device
and a system according to the present invention;

FIG. 2 shows 1in more detail a portion of the device and
system of FIG. 1;

FIG. 3 shows a first step 1n operation of the device
according to the present ivention;

FIG. 4 shows 1n more detail a perspective view corre-
sponding with the representation of FIG. 3; and

FIG. § shows an example of processing of the egg, for
instance by 1njecting a needle into the blunt end of the egg.

In FIG. 1 a device 1 in conjunction with an egg crate 2 1s
shown. The egg crate 2 holds eggs 4, and 1s supplied by a
supply which 1s schematically represented by arrow 3.

The device 1 comprises a row of pairs of holders 5 and
abutments 6. The number of pairs of holders 5 and abut-
ments 6 may be equal to the number of eggs 4 1n a row of
the egg crate 2. In FIGS. 1 and 2, four pairs of holders 3 and
abutments 6 are shown, but therefore this number of pairs
may be larger or smaller, depending on a balance between
costs for providing more of such pairs and an attained
through put efliciency. The device may even contain more
rows of pairs for simultaneous processing of all eggs 4 1n a
crate 2. In contrast, the device 1 may contain just a single
pair of a holder 5 and an abutment 6, to process one egg in
the crate 2 at a time.

Each holder 5 comprises a support 7 and four arms 8,
defining a cylindrical accommodation, which arms are
unevenly distributed around the support 7. The four arms 8
may alternatively be arranged at the support 7 1n a uniformly
distributed manner around the support 7. The arms 8 1n an
extended position (see below) define a cup shape for accom-
modating an egg 4, to extend around a circumierence of the
cgg 4, and the support 7 also has a bowl shaped top 9.

Opposite the holders 5 1n the pairs, the abutments 6
comprise a concave recess 10 1 a plate 11. Above the plate
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11, 1injection devices 12 are arranged, each having a needle
13, where the needles 13 of the injection devices 12 are
arranged to be mserted into and through passages 14 at the
top of the concave recesses 10 forming the abutments 6.

It 1s noted here that the plate 11 defines a shield to protect
the needles 13 of the mjection devices 12 and the injection
devices themselves against dirt and filth that may be clinging
to the eggs, when supplied 1n the crates 2 to the device 1.

In use, an egg crate 2 1s supplied 1n the direction of arrow
3, as indicated above. When a row of eggs 4 1s situated
between holders 5 and abutments 6, a selection of cylinders
15 1s driven to lift the eggs 4 out of the compartments 16 1n
the crate 2. Unfertilized eggs or those without an embryo can
be, after detection thereotf, omitted from 1njection/vaccina-
tion using the 1njection devices 12. In the example, shown in
FIG. 3, one of the eggs 4 1s not lifted up out of the crate 2.
This 1s an egg with a dead embryo or an unfertilized egg.
Later on, the relevant egg may be removed from the crate 2.
I selection 1s performed beforechand, the cylinders corre-
sponding with empty egg positions 1n the crate may also
remain motionless. The selection of cylinders 15 1s extended
in the direction of arrow 17, raising the supports 7 with the
bowl shaped top 9 underneath the eggs 4 and continuing on
through the crate 2.

Before pushing an egg 4 up out of the crate 2, the arms 8,
defining the cylindrical accommodation of each holder §, are
made to slide over the circumierential surface of the egg 4
to align the egg. Each of the arms 8 comprises a number of
extensions 18, which are hingedly or tlexibly interconnected
to closely follow the circumierential surface of the eggs 4,
as indicated clearly at 19 1n FIG. 3. The arms 8 have a shape
or curvature, corresponding with at least a bottom half of the
cgg 4.

When the extensions 18 enclose over the circumierential
surface of the eggs 4 and the eggs 4 are supported 1n the
bowl shaped top 9 of the support 7, a proper alignment of the
cggs 4 1s achieved.

As a consequence of a further upward drive using cylin-
ders 15, eggs 4 are made to be accommodated 1n the concave
recesses 10 forming the abutments 6 i1n the plate 11. As
described above, the abutments 6 are formed by concave
recesses 10, into which the eggs 4 are pressed, with a
restricted or limited force. As a consequence of the pressing
force 1n combination with the concave and preferably
smooth surface of the recesses 10, a further improvement 1n
the predetermined and desired alignment of the eggs 4 may
be achieved. As a result, with certainty a desired predeter-
mined alignment 1s achieved prior to injecting the egg using,
a needle 13 1n the direction of arrow 19, as shown in FIG.
5, through the passages 14 at the top of the concave recesses
10 1n the plate 11.

It 1s noted that as a consequence of the construction of
configuration of the arms 8 extending over the circumier-
ential surface of the eggs 4 1n combination with the bowl
shaped top of the support 7, alignment of eggs 1s practically
already achieved, when an egg 4 1s lifted out of the crate 2.
Pressing the egg with the blunt end thereot into the concave
recess 10 may further improve the desired and predeter-
mined alignment of the egg 4 1n the recess 10. Consequently,
a desired predetermined orientation of eggs 4 may already
be achieved without the use of the abutments 6 formed by
recesses 10 1n plate 11, merely using the support 7 and the
corresponding arms 8, ol which four are provided per
support 8.

It 1s to be noted, that the present invention 1s by no means,
with respect to the scope of protection thereot, restricted to
the specific embodiments described above, referring to the
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appended drawing. For instance, as few as two arms 8 per
support 7 may be arranged, provided that these extend 1n
FIG. 5 horizontally over a larger surface of the eggshell of
the egg 4. The movement of the arms 8 over the eggshell of
the egg 4 already achieves alignment of the egg 1n a desired
predetermined orientation to a high extend. Three arms 8
like the ones in FIG. 5 could also be arranged. The holders
5 may comprise the injection devices, rather than the injec-
tion devices being arranged at or above the abutments 6.
More and other additional and alternative embodiments are
possible within the scope of protection as defined by and in
the appended claims, and only 1f future embodiments do not
comply 1n spirit or by definition with the appended claims,
such future embodiments are not to be 1n considered as
included 1n the scope of protection for the present invention.

The mvention claimed 1s:

1. A device, assembled to subject at least one egg, said egg
normally having a longitudinal direction between a blunt
end and a pointed end, to a processing 1n a predetermined
orientation of the longitudinal direction of the egg, wherein
the device comprises:

a processing station arranged to subject the egg to the

processing;

a holder arranged to hold the egg 1n said predetermined
orientation for the processing station to subject the egg
to the processing, wherein the holder comprises:

a support, arranged to engage one of said two ends of
the egg; and

a cylindrical accommodation, defined by at least two
arms, which are connected to and extend from the
support in use 1n the longitudinal direction of the egg
to engage the egg at a distance from the support,
wherein the arms are flexible and the cylindrical
accommodation 1s curved in correspondence with
the circumierential shape of the egg and the arms are
arranged to yield and align the egg when the arms

move over the egg when the egg 1s to be engaged by
the support.

2. The device as claimed 1n claim 1, turther comprising an
abutment, which 1s at least generally shaped 1n correspon-
dence with another of said two ends of the egg, against or
into which the egg abuts, aligned in the predetermined
orientation.

3. The device as claimed 1n claim 2, wherein the abutment
comprises at least one recess for accommodating the egg.

4. The device as claimed 1n claim 2, wherein at least one
of the holder and the abutment comprises a press arranged
to clamp the egg between the holder and the abutment 1n the
predetermined orientation of the egg.

5. The device as claimed 1n claim 2, wherein the abutment
1s smooth, such that a shell of the egg can shift or slide there
over to attain the predetermined orientation of the egg.

6. The device as claimed 1n claim 2, wherein the holder
and the abutment cooperate to align the egg in the prede-
termined orientation.

7. The device as claimed in claim 3, wherein the recess 1s
concave.

8. The device as claimed 1n claim 4, wherein the press 1s
resilient.

9. The device according to claim 2, wherein at least one
of the holder and the abutment 1s resilient.

10. The device as claimed in claim 1, wherein the support
defines a cup shape arranged to engage the relevant end of
the egg.
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11. The device as claimed 1n claim 1, wherein the holder a support, arranged to engage one of said two ends
comprises at least three arms, each of which 1s connected to of the egg; and

the support and has a free end to engage the egg at a distance

from the support a cylindrical accommodation, defined by at least two

12. The device as claimed 1n claim 1, wherein the arms 5 Atins, WI}ICh dre connecteq to :;5111d a’ftenq from t;le
comprise tlexible extensions at free ends of the arms oppo- support 1n use 1n the longitudinal direction of the
site the support. cegg to engage the egg at a distance from the

13. The device as claimed in claim 1, wherein the pro- support, wherein the arms are flexible and the
cessing station comprises at least one of an 1njection device, cylindrical accommodation 1s curved in corre-
a vaccination device, and a vacuum or grabber based pick-up 0 spondence with the circumferential shape of the
System. o egg and the arms are arranged to yield and align

14. A system, comprising: the egg when the arms move over the egg when

a device assembled to subject at least one egg, said egg

normally having a longitudinal direction between a the egg 1s to be engaged by the support, and

blunt end and a pointed end, to a processing in a a supply for egg crates, each crate comprising at least
predetermined orientation of the longitudinal direction '° one row of compartments each compartment accom-
of the egg, wherein the device comprises: modating one egg to be processed,

a processing station arranged to subject the egg to the wherein the device comprises a holder and a processing

processing;

a holder arranged to hold the egg 1n said predetermined
orientation for the processing station to subject the 2
egg to the processing, wherein the holder comprises: o ooEow Ok

station arranged opposite one another relative to a
0 throughput direction defined by the supply.
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